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Tha  Utilisation  of  Tlaaua  Cultural  for  Production  of  Vaccines  Against 
Vonoauelan  and  Aaorlcan  Western  Equina  Cnca^hnloaiyailtia  Viruses 
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layMtlfatUM  of  rscsnt  years  hava  il«m  that  the  araa  of  spread  of  the 
tear lean  equine  sncephalonysli  tides  la  aignlf leant ly  greater  than  was  aarllar 
supposed . 

Of  particular  not  a  ara  tha  comaunlcatlona  concerning  tha  lactation  of 
the  pathogens  of  tha  tear lean  equina  ancaphaloaqrelitldes  In  tha  aaatorn  haaisphara, 
particularly  la  Caachoalovakla  (6).  Thaao  data  enable  ua  to  ralaa  tha  quaatlon 
about  tha  davalepaeot  of  vacclnaa  agalaat  the  vlruaaa  of  tha  tear lean  equine 
eacepha lmay  a  11 1  Idee .  Tha  vaccloatioa  of  laboratory  workers  la  a  requirement 
for  work  with  ouch  contagious  agent a  is  tha  vlruaaa  of  thaaa  diseases. 

There  la  no  necaealty  ta  aaphaalaa  the  undoubted  advantages  of  the  aoderit 
cultural  vaccina#  over  tha  krata  and  egg  (enbrye)  typaa. 

however,  there  haa  not  haaa  a  single  attest  to  utilise  tlsaua  cultures 
for  tha  praductlaa  of  vacclees  against  thaaa  viruses,  ndither  In  the  U.S.S.l. 
ear  la  thaaa  countries  where  work  with  thaaa  tiruaa  haa  bran  conducted  for 
a  loag  par lad  of  time  end  on  a  broad  scale. 

dorks  along  tha  Has  of  specific  prophylaxis  haws  bean  United  to  tha 
use  of  Praia  vac clear  for  tha  vaccination  of  horses  (V)  and  refined  embryo 
vaccines  for  tho  vocclaotloa  of  laboratory  workers  (I) . 

As  has  boon  shave  In  asay  investigations  (2,  4,  S,  7).  tha  tesrlcaa  equine 
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*m  «|  heieuyellt i *  vlrutfi  ^ro^«g*tt  in  veriou*  Cifiuc  culCvrti  m*4  kull«i  uw 
la  high  titer*  in  the  c  lt  r*l  fluid.  Particularly  high  tluri  art  producad 
v|:«ii  che  vlrtiiai  i  rui'iy^iv  m  .a  culture  of  chitk-anbryo  fllircblaaca.  Until 
uow ,  however ,  *.h*  ^ueotioo  about  cue  aauri i *e loo  of  the  viru*  In  «  cultural 
fluid  without  protein  has  oot  beet-  l nveellgeted ,  although  thie  la  extremely 
Important  to  know  in  Che  pr«t*rfctlon  of  u  vaccine.  Another  juinvaat lgated 
question  la  whether  the  lununoganlc  g-rupcrty  of  the  vlrua  la  retained  to  an 
adequate  degree  In  the  c  •itoral  fluid  after  ,  rocaaalng  with  fornalln. 

We  sat  for  ouraalvea  tha  tank,  to  learn  the  possibility  vi  utilising  the 
tissue  c  lture  for  the  production  of  vaccines  against  fcvo  viruaea:  tha  American 
eastern  equina  encefhaloaye •  it  la  vlrua  (WH)  and  the  Venezuelan  equine 
ii'cej  haloayc  11 1 la  vlrua  (VRf)  . 

BtUi  UU,  m  >hUw^.» 

rill  strain  of  the  *2d  virus  that  ws  uaod  was  (ut  through  4)  eaaaases  on 
.  iiiUt.re  i >i  chick  enbryo  fibroblasts;  chs  strain  of  th«  Wi  virus  wont  through 
12  ^sstsjivs  on  •  like  i  li  rr. 

*  c  Itursl  tiuic  (neiilin  Mo.  19V),  which  was  tskon  24  hours  sftsr 
iuoiu  Istlon  of  to*  culture,  frozen  st  -J  ff*C  enJ  katt  st  -2G*C,  was  us  so  ss  ths 
virus-root  slums  natsridl. 

4  trytslnlasu  suspension  oi  chick-— hrya  fibroblasts  was  uas4  for  tbs 
l rs| srstlon  of  the  tissue  culturs.  Tbs  calls  asrt  Introduced  into  tbs  autriaml 
— ulun  (1.2  sill  loo  cells  to  1  al  of  nadlua) .  Tbs  result  set  su  spans  is  u  au 
poursu  Into  separating  flasks  (100  si  psr  flask)  or  lsto  assail  butt  Isa  (1  si 
I  st  bottls).  4  asdii.a  of  tbs  following  coaiwiitin  was  utlllssdi  4)1  Hanks 
snlutloa,  4)1  cow  aanlotic  fluid,  10X  on  istas.  Sftsr  s  24-hour  Incubation 
at  JVC  tha  cslla  firnsd  s  none  lsysr .  Tbs  nutrisnt  callus  was  drawn  off  and 
tin  Culturs  ass  tooculateo  with  tbs  vlrua;  sftsr  s  oos-hour  contact  tb4  virus 
was  drawn  off  and  ths  supporting  nsdlua  No.  199  was  sddsJ. 
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A  aoutrallaat Ion  tact  vac  coedweted  oa  bath  mica  and  on  ttaaua  culture; 
ia  the  latter  laataaca,  0.1  ai  of  the  virus  with  the  aarua  aaa  added  to  a 

Ilka  icliut  of  the  cellular  euapenelon;  after  oca-half  hour  the  nutrient 
aadlw  wee  added.  Tba  aathad  far  the  neutral  leader  an  tlaoua  c  lturaa  In 
aaa  11  battlaa  kaa  kaaa  described  in  detail  previously  (1). 

fanailn,  in  aa  aad  dilution  of  1:4001/,  was  added  to  tka  cultural  fluid 
for  tka  laactlvatioa.  Tka  locubetlou  waa  endue  ted  for  a  period  of  1  days 
at  37*C.  A  2.2X  aalutloa  of  aodlua  blauifate  waa  utiliaed  for  tba  deforaalliattcn 
(1  al  par  20  al  of  vaccine). 

Tka  aetbod  for  checking  tha  iaaeinogenlclty  of  tha  vaccina  la  deacrlbeu 
below. 

«mUf 

In  tha  flrat  aarlea  of  experlaante  wa  aat  our  taak  to  dateraAoa  .«v  tha 
co^asltion  of  the  aadlua  uffacta  tba  accuaulatlon  of  tha  virus  In  tha  cultural 
fluid  aad  wkatkor  It  la  possible  to  rocaive  high  viral  tltare  with  tha  nee 
of  a  pratela-frea  aadlua.  For  tkla  purpose  three  groups  of  vlala  (10  vlala 
par  group),  aoatelalag  a  aeaelayer  culture  at  chick-aabryo  ftkroblaata,  were 
1  aaeula tad  with  tka  MU  vtrua  at  1000  U)^  par  vial.  After  a  one-hour  contact 
tka  viral  ewapeaelea  waa  raaovad  aad  a  aupportlag  aadlua  waa  added  to  tba 
vlala:  la  tka  flrat  group  -  aadlua  be .  1**  without  aarua;  la  tha  eacond  -  e 
aadlua  with  a  hydrolysate  of  allk  albuala,  ceatalalag  TL  o*  aarua;  aad  In 
tha  third  -  a  aadlua  coat aiding  701  laake  aalutloa,  20X  aaaiatlc  fluid  aad  10X 
am  aarvaa.  Tkla  aadlua,  which  waa  harrowed  froa  ■rowa’a  work  (3),  wa  ehall 
call  IrwaB'a  aad  lew.  leap  lea  ml  tka  cultarel  fluid  ware  takaa  directly  after 
tka  eddltlaa  af  tke  aadlua  aad  after  each  2A  hours .  Tka  laylet  ware  titrated 
aa  alee  via  latracerdaral  laaculatlea. 

Wlthle  2A  haura  after  laeculatlaa  tka  aaaeaatratlaa  af  tka  vlrwa  la  tka 
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i.u  lturi  i  flu  la  lud  «lr#*rty  reached  «  v»p*  hljh  Ijyfi  -  “ir  iC^  LD^q  tfS  U.UJ  si. 

This  lonceotrst  ion  ves  approximately  the  seme  for  the  vials  of  oil  three  groups, 
regardless  of  the  cobioiUIuh  of  the  mmtiium.  Ut«r»  !»  the  visit  whore  Millie 
No .  lkf  had  been  used  ee  the  sup  porting  n%e>)lus*  the  com entrst ion  of  the  virus 
fell  rapidly.  Within  to  hours  nicer  iuuculetion  It  did  oot  ex  .d 
U>50  in  0.0J  mi.  On  the  other  naod ,  with  the  ..ee  of  feed's  sodlmi  and 
especially  tt.e  medium  with  the  hydrolysate  of  milk  Albumin,  high  viral  titers 
were  being  detected  in  the  cultural  fluid  even  later  then  4-  hours  efter  the 
inoculation  (Table  1). 

However,  not  in  a  single  Instance  wee  there  a  higher  viral  concentration 
r.oted  than  that  which  ie  observer  vlthln  24  hours  after  inoculation,  while 
utilising  medium  No.  1VV .  Thus,  It  wee  proved  possible  to  uee  e  protein-free 
uilt  rc  medium  for  the  production  of  vaccine,  with  the  stipulation  that  the 
cultural  flutu  be  taken  within  2*4  hours  efter  Inoculation. 

Before  irocveulng  to  the  preparation  of  the  vaccine  it  wee  necessary  to 
cseck  whether  *  similar  pattern  of  viral  sccumulatlCo  is  observed  when  working 
with  large  volumes  of  the  medium  lu  separating  t leeks,  aod  whether  analogous 
results  are  received  with  the  VEI  virus.  We  inoculate-*  t m>  asperating  flasks 
(2  for  each  virus)  with  the  WZE  and  VEK  viruses,  «d  th  100,000  LOitj  i  *”•  flask. 

The  viral  suspeosioc  was  drawn  off  aftar  a  one -hour  contact  and  30  ml  of  medium 
ho.  14*  ware  auds<a  to  each  flask.  Titration  of  samples,  taken  after  24  hours 
and  4b  hours,  confirmed  the  necessity  for  using  the  24-hour  cultural  fluid 
for  the  production  of  the  vaccine,  insomuch  an  the  titers  of  the  VEX  and  TU 
viruses  In  it  wore  1G~*  and  I0~*’??t  respectively ;  within  4c  hours  alter  inoculation 
the  titer  of  the  MX  virus  fell  to  10" ^  end  the  hear  of  the  TEE  virus  to  10"^’^. 

for  the  Inactivation  of  the  virus,  wo  added  formalin,  in  an  end  dilution 
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of  littW,  to  tha  cultural  (UU  that  had  ho  am  collected  fro*  tho  flasks 
vlthla  24  hoars  aftor  tho  Inoculation.  Tha  Inactivation  sss  tunSuctol  at  I?*l, 
la  otrdm  to  ituil;  tha  pattara  of  tha  inactivation,  M  took  aa^ilaa  of  tha 
cultural  fluid  directly  after  tho  addition  of  tha  fsnslis,  uil  alee  after  2 
hour  a,  4  hours  aad  24  houra.  Tha  asa>las  teara  dafornallaisad  with  eodlun 
hiaulfata  aad  titrated  oa  wlca.  Tha  raaulta  of  thoao  sapsrlnanta  are  prsaoattd 
la  tha  dlafran.  It  that  tha  HIS  aad  TU  viruses  are  eatranaly  eaaeitlve 

to  tha  actloa  of  focaalla.  Within  24  houra  aftor  Lta  addition  to  tha  cultural 
fluid  tha  vlrue  cauld  aet  bo  datactod  in  tha  lattar  A  particularly  rapid  drop 
la  tho  tltar  of  tho  HI  awl  VII  vlruaoa  occurred  during  tha  tlrat  two  houra  of 
laactlvatien.  Ho  conduct  ad  tho  Inactivation  during  i  day  a.  Thao  tha  vaccina* 
wore  doforwalialaad .  Tho  ceugletaaese  of  the  vocclao'a  1  cacti  vat  lea  waa 
checked  by  aoaaa  of  loocu lat lag  nice  la  tba  brala.  lack  batch  of  vaccina  (100  at) 
waa  taatod  oa  71  wlca  (with  tha  aacaptleo  of  tha  flrat  botch,  sdtoa  only  20 
wiee  wars  laoculatod).  Aftor  4  doya  e»e- third  of  the  ales  wars  atuamad  ami 
uaad  for  i  passage ;  later ,  atl  11  eaethar  passage  waa  cowdwetad.  Thar*  ware 
4  betel  oa  af  tha  TU  vaccine  and  3  batchaa  af  tba  MB  vacclaa  c backed . 

la  ana  laotaace.la  the  t anew lat tea  with  tha  VII  vacclaa,  one  apoas  died; 
laaawarb  oa  wo  ware  uaouccaoaful  la  isolating  the  virus  (ran  tha  brain,  wa 
ovaluatw  thla  death  aa  occldaatal  aad  coaaidar  tho  vaccina  ss  helot  coop  lately 
inactivated. 

Taatlat  of  tho  liaau aagealc  1  ty  of  tho  vecclaea  waa  coaductsd  by  two 
outbade :  by  laasualrat  Ion  af  rabble  a  and  rata  with  a  aibaapesnt  dotarninatlon 

of  tho  antibody  level  la  tha  sarun,  and  by  naans  of  o  direct  chock  of  tho 
prat active  actloa  af  tha  vaccina  aw  wlca. 

The  rabblte  and  1  rata  ware  iawwaiaod  with  each  vaoclao.  Tha  rabbita 
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**•*•  Uln|)«UoM»Uy  Injected  with  3  *1  of  vecciae  three  tlMi  with  an  interval  of 
(wo  Jay*.  Th»  rata  wart  1 ntrep  ar  ltoueal  ly  Injected  three  tines  with  1  nl  of 
vaccine  with  an  Interval  of  otto  .lay.  within  one  won t h  after  t ha  loot 
tiwwnlaation  the  animals  were  raisauunlred  a  single  tlna,  and  after  two  wore 
weaha  they  wore  ana  awful  noted  •  The  «ntlbo.,y  cuntenl  in  the  aera  was  titanlael 
hy  acini  of  a  oewtrellaetlon  teat  on  elc«  and  on  tleaue  culture.  Iu  conduct!^ 
the  teat  on  the  wire,  teafolo  dilutions  uf  the  virus  ware  r.lxeo  with  an  eqael 
volume  of  undiluted  anruw  and,  after  a  one-hour  Incubation  at  i?'u,  were  Injected 
Into  the  hrales  of  the  wire  In  a  O.OJ-iel  volume.  The  neutralisation  lubes 
wae  calculated.  In  the  neutral laation  on  ttaaue  culture,  four-fold  dilutions 
of  the  serur  were  nlaed  with  ICC  TCO^  of  the  vlrua,  and  after  a  one-hoar 
Intubation,  they  were  Introduced  Into  vlale  containing  u.l  ml  of  a  suspension 
of  chick-embryo  fibroblaate.  After  .10  minutes,  Brown1  a  stadium  waa  added. 

After  «  4' -hour  incubation  the  result*  ware  read  according  to  the 
cy  t.u,  athogcnlc  eflect.  The  titer  of  the  serum  waa  determined  . 

The.  antibody  level  in  the  eera  of  the  lanauniaed  ealaala.  particularly  In 
be  rabbit  sore,  , roved  high.  The  neutralisation  Indices  reached  1000  (table  l ) . 

The  titer  uf  the  aerum  frost  the  rabbit  Ineuniaao  with  the  VU  vaccine 
proved  to  be  so  even  312.  There  was  not  a  single  instance  where  the  Beutralleat Ion 
indeit  wee  below  100,  nor  where  the  antibody  titer  la  the  serum,  which  wee 
■teterstlneo  on  tieeue  culture,  waa  be  low  32. 

The  laaanlsatlnn  of  the  aalawls  end  the  subsequent  determination  of  the 
antibody  level  In  the  aera  give,  however,  only  an  Indirect  representation  of 
cho  1— uwgawlclty  of  vscclaeo.  Thorefera  wa  decided  to  conduct  a  direct 
determination  of  the  vaccines’  protective  straagth.  Ml. a,  weighing  J-|  gr . , 
received  0.23  wl  apiece  of  the  TS1  vacclaa.  It  waa  adwlalaterad  three  tlwee 
latrai erltoaeelly  with  an  Interval  of  one  day.  Wlthla  10  days  after  tha  lent 
lajactlea,  tha  nice  ware  Inoculated  lotraper 1 toneel ly  with  varying  dilutions 


of  the  TO  virus . 
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At  tha  IIm  tha  twtril  alee  which  lut  Hi  r«c«iT*d  the  vaccina,  vara 

Inoculated  with  the  i«m  dlLutieoe  of  the  alrua.  The  experlweat  waa  twice 
rafattul.  Mica  auchllage  vara  ueed  la  aa  aaelegowe  axperleeat  with  tha  HU 
•true.  Tha  plan  ami  tha  xaaulta  af  thaaa  aryorlwaote  ar a  ahem  la  tahla  1. 

All  of  tha  vaccinated  alee  raaal aal  healthy.  Aa  aaaa  la  tahla  i,  tha  YU 
vaccina  laauraa  high  lndlcee  af  protection  (nor a  than  1  aillioa).  Unfortunately 
tha  lew  aeeaitlvlty  af  the  ale  a  to  tha  latraper  l  teneal  Inoculation  with  tha 
MIC  vlrua  Haiti  tha  algalf lraaca  af  tha  raalataaca  taat  la  tha  work  with  thla 
vlrua. 

Tha  anparlaaatal  f -nClnra  that  have  ha  an  )  recanted  lodlcataa  tha  poaalblllcy 
at  prwduclaf.  an  affective  cultural  vaccina  far  tha  prawoatloa  af  *hn  . 
eacephalooyalltldee.  Ua  da  not  coaaldar  tha  ceatlitloae  under  which  wa  received 

our  preparation  aa  optlaal:  wa  aaft  aa  attaapt  to  aelect  tha  haat  tawperature 
rapine  dwrlap  tha  laactlvatlaa  parted)  and  wa  wood  Mir  aaa  caaceatratlon  of 
formalin.  All  thla,  however ,  daaa  aat  depreciate  toe  faat,  but  rather  anphaalaea 
It,  that  with  tha  aaaHaw  wathod  af  p  re  due  lag  a  vaaelae  tt  la  pesalhla  to  produce 
aa  Httaalf  laaca  ngawlc  preparation  that  loan  roe  the  pratactloa  af  alee  from 
1  ailllaa  lethal  dasaa  la  a  latraparltaaaal  laaaalatlaa.  Thla  type  af  vacclaa 
aaa  ha  racu  ami  a dad  fee  atwdy  aa  a  prspky lactic  age  at  agalaat  tha  agalaa 
entophaloapolltldoa . 

1.  Tha  hear Icaa  weetera  and  Taaaawalaa  agulaa  erne  ep h a lamp  a 1 it la  viruaaa 
aaawHulata  la  aaltural  fluid  la  high  titaaa;  with  tha  uaa  wf  a  prwtala*fraa 
and  turn,  hauwvar ,  tha  viral  tltar  aaaa  drape  aharply.  It  fellewe,  t her  afar a, 
ta  uaa  a  awltnral  fluid  that  haa  haaa  cal  lee  ted  el  thla  24  hewra  after  laoculatlca 
far  tha  prcduatlam  af  vaeelaa . 

t.  Tha  cultural  farmall&laed  v aaa l aaa  agalaat  tha  tmarlaau  weetera  aad 
Taaaawalaa  agalaa  amaaf  halaapaHtla  vtrwaaa  a  aaaa  tha  appear  aaaa  af  vtruc- 
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nautrailaing  ancihouiaa  in  tha  wra  of  vtcduttf  aalauUa  Hi  (ratMC 
Iron  t ha  >Uaa«aa  whan  thay  ara  (Ivan  an  lntrap aritoaaal  laj  action  of  up  to 
l.uuii.GuO  U>.0  of  tha  virua,  thua  prorlng  thaaaalvaa  to  Pa  highly  I  a—  aagttnlc 
1  ra) oral  Iona. 
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Graph  (shorn  •*  paga  15.  > 


Inactivation  of  tka  WBt  aaa  VES  rirusaa  with  hratlln  at  3/'C.  Tha  tlm, 
In  hours,  la  plottaO  alaag  tha  horiamtal  and  tha  Ingarltha  of  tha  viral 
tltar,  lo  U)j0/b1,  ta  plottad  along  tha  vortical. 
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